Abstract. The flower of Musa nana Lour., also named 'XiangJiaohua' in Chinese, is a commonly used herbal drug in traditional Chinese medicine (TCM). Musa nana Lour. flower and bract were usually discarded after banana fruit ripening, which leaded to resource waste and environmental pollution. It can not only protect the environment but also reduce the waste of resources to improve the utilization of the banana (Musa nana Lour.) flower and bract, so we analyzed volatile compounds of fresh, sun-dried and shade-dried Musa nana Lour. flowers and bracts by gas chromatography-mass spectrometry (GC-MS) technique with head-space solid micro-extraction (HS-SPME). The number of volatile ingredients from three kinds of Musa nana Lour. flowers were identified 29, 39 and 43, respectively. Thirteen common constituents were found in all of the three flowers. While three kinds of Musa nana Lour. bracts were identified 30, 36 and 37 volatile ingredients, respectively. In addition, twenties common constituents were found in all of the three bracts. It can be seen the compounds between flowers and bracts in different drying conditions were different apparently. This is the first ever report revealing the differences of volatile components between Musa nana Lour. flowers and bracts in different drying conditions.
Introduction
Musa nana Lour. is originating in Southeast Asia, including southern China. In China, it is mainly distributed in subtropical regions, such as Guangdong, Guangxi, Fujian, Taiwan, Yunan and Hainan. Its flower is referring the flower or flower bud of Musa nana Lour. And it is also known as banana flower. Banana (Musa nana Lour.) flowers are wastes after picking the ripe banana. Currently, most of them are directly discarded in producing area. Many Asian countries such as Sri Lanka, Malaysia, Indonesia, the Philippines, Laos, Myanmar and other countries make the banana flowers as vegetables, usually by the way of cooking and frying [1] . In India, banana flowers were used as medicine to increase female's breast milk, mitigate dysmenorrhea, and treat diabetes for thousands of years [2] . There are some studies showing that the water, chloroform, ethanol extraction of banana flowers all have significant hypoglycemic and antioxidant activity [3] [4] [5] . In China, a research that hypoglycemic effect in diabetic mice with alkaloids from banana stamen was carried out, the result showed that the banana stamen can reduce blood glucose level of alloxan-induced diabetic mice significantly [6] . Someone used supercritical CO2 extraction technology to extract the essential oil of fresh and dried banana bud, and the essential oil was analyzed by GC-MS. There were 13 and 14 compounds identified respectively from fresh and dried banana bud, of which 9 common components [7] . There wasn't any report about the kinds and content of volatile components of banana flowers and bracts whether or not they affected by both the drying methods previous. In order to further improve the utilization of banana flowers and expand the medicinal resources, we analyze the chemical composition of volatile substances of fresh, sun-dried and shade-dried Musa nana Lour. flowers and bracts by utilizing GC-MS. We could find out the difference of kinds and content of volatile components of Musa nana Lour. flowers and bracts with variant processing methods, so as to provide the reference for the drying methods of drying for Musa nana Lour. flowers and bracts.
Experimental
Plant Materials. The flowers and bracts of Musa nana Lour. were collected from Zhangzhou City, Fujian Province in May, 2015 and further identified by Dr. X.P. Wang, Department of Pharmacognosy, Guiyang University of Chinese Medicine, P. R. China. All voucher specimens were deposited in the Department of Pharmacognosy, Guiyang University of Chinese Medicine, P.R. China. The bracts and flowers were cut into small pieces, and they were divided into three parts, respectively. One part of them were put in storage bags, and the bags were kept in the refrigerator at -20°C, respectively. And another two parts were dealt with drying in the sun( stored at 30-40°C in sunshine to dry) and drying in the shade( were stored at 20-30°C in darkness to air dry), respectively. Solid-phase micro extraction procedure. The flowers and bracts of Musa nana Lour. were accurately weighed (6.0g) and placed into 25-mL sample vials from Supelco (Bellefonte, USA), respectively. Then, a 2cm-50/30um DVB-CAR-PDMS Stable Flex fiber (Bellefonte, USA) was used to the headspace above the samples for extracting 40 min under about 100 °C. then the extraction head was removed from sample vials and immediately inserted onto the GC injection port. The SPME fiber head was hung over the vial for 3 min and then directly desorbed and analyzed.
Gas Chromatography-Mass Spectrometry
The analyses of gas chromatography was performed on a Hewlett-Packard 6890GC-5973C MSD (Agilent, Palo Alto, CA, U.S.A.) using a ZB-5MSi (5% phenyl-95% dimethylpolysiloxane) fused silica capillary column (30m×0.25mm×0.25 mm). The oven temperature was programmed as follows: held at 40°C for 2 min, adjusted to 270°C at a rate of 5°C/min, run 48 min. The injector temperature was 250°C. High-purity helium (99.999%) was used as the carrier gas at a flow rate of 1.0 ml/min with splitless injection.
The mass spectrometer was fitted with an electron ionization source operated at 70eV. The source temperature was 230°C, and the interface temperature was 280°Cwith a solvent delay of 1.5min. The emission current was 34.6μA, and the multiplier voltage was 1294V. Mass spectra were recorded from m/z 29-450 amu in the full scan mode. Volatile compounds were identified by comparison of mass spectra of the analytes with those of authentic standards from the NIST2005 and Wiley275 libraries. The instrument Chemstation data processing system was used to determine the relative concentrations of the analytes by the peak area normalization method.
Results and Discussion
The volatile components were isolated and identified by experimental methods and experimental conditions. The relative percentage of compounds were measured by retention index and peak area normalization method. The total ion chromatogram of Musa nana Lour. flower of different drying methods are shown in Fig.1, Fig.2, Fig.3 , Fig.4 , Fig.5 and Fig.6 , and the corresponding volatile compounds are listed in Table 1 and Table 2 . A total of 60 volatile components were identified from fresh, sun-dried and shade-dried Musa nana Lour. flowers by GC-MS technology. 43, 29 and 39 components were identified in all of them, respectively. There are 13 collaborative components were found all of three flowers, accounting for 51.178%, 79.088%and 75.325%, separately. A total of 55 volatile components were identified from fresh, sun-dried and shade-dried Musa nana Lour. bracts by GC-MS technology. And 30, 36 and 37 components were identified in all bracts, respectively. There are 20 collaborative components were found all of three bracts, accounting for 63.387%, 89.329%and 84.361%, separately.
As shown in Table 1 , the main components of the volatile oil in all flowers are aldehydes and alcohols, while aldehydes, alcohols, ethers and ketones in all bracts. We found that fresh flowers had a
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high content of alkanes than other two kinds of flowers, but the content of aldehydes were higher in sun-dried flower than others and ketones had a higher content in shade-dried flower. In Table 2 , we have obtained that fresh bracts had a high content of olefins than other two kinds of bracts, but the content of alcohols and ketones were higher in sun-dried bracts than others and aldehydes and ketones had a higher content in shade-dried bracts. All the flowers and bracts in this research were from the same plant, however, there was a big difference between their volatile components. The volatile compositions of flowers and bracts with different drying methods are also variant, so we can choose different drying methods for our objective. Banana flowers are rich in fiber, and the vitamin and anthocyanin of fiber can eliminate free radicals in the body to delay senility and prevent and reduce the incidence of cardiovascular disease and cancer after being absorbed. In addition, banana flower also contains plenty of protein, fat, sugar, amino acids, trace elements, etc. 
Conclusions
Banana flowers were usually discarded after banana fruit ripening, including banana bracts, which leaded to resource waste and environmental pollution. In this paper, 43, 29 and 39 components were identified in fresh, sun-dried and shade-dried Musa nana Lour. flowers, respectively. The identified volatile components in this project are more than those in banana bud [7] , which may be due to they used the different extraction methods. The essential oil composition and content of Musa nana Lour. flowers and bracts had changed after drying. This situation also appeared in the analysis of essential oils in the fresh and dry banana bud [7] . The first reason may be the original chemical composition in fresh flower and bract derived from other volatile compounds by oxidation and other reactions during the drying process, and the second probability is that volatile components are volatilized or converted to other compounds during the drying process. The compositions and contents of Musa nana Lour. flowers and bracts volatiles changed significantly during the drying process. Improving the utilization of the banana(Musa nana Lour.)flower and bract can not only protect the environment but also reduce the waste of resources. The results of this article provides fundamental information for the further development and utilization of Musa nana Lour. flowers and bracts.
